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PREFACE 



Up to the present time the problem of finding ttie exact ratio between 
the diameter and the circumfei-euee of a circle haa remsiined unsolved. 
For more than one hundi-ed years the leading scientific societies of the 
world have declared the problem to be impossible of solution. It is, thsre- 
fore, with some diffidence that I siibmit the following pages to the con- 
sideration of mathematicians and others interested in the sohition of a 
problem heretofore deemed uiisolvable. And yet, having worked on the 
problem for a period of time covering more than fifteen years, it is with 
considerable assurance of its correctness that I submit the solution, as I 
believe- it to be. 

I may be pardoned for such assurance when it is considered that 1 have 
worked out the problem by two separate and distinct theorems and find the 
answers to be the same to six decimal places. This worrld be impossible 
if either theorem were incorrect. The answer thus obtained for tlie ratio 
of the circumference to the diameter to six decimal places is 3.141M1+. 
By calculating upon the old theory of approximation and subdividing the ■ 
sides until I had over three million sides to a polygon inside of a circle, 
I obtained the answer 3.1418+, which tends to show that the theorems 
herewith submitted are correct. 

I am well aware that the correctness of these theorems will be called in 
question, and if they are not mathematically correct they must fall. I sub- 
mit them, however, with the confident belief that the time will come when 
they will be universally recognized as the proper solution of this problem. 

EBEi'EZEE EUSKIAE WALLACE. 

Monmouth, Illinois, May 18, 1!)0;S. 
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FIRST THEOREM 



Analytic Study of the Relation of the Radius to the Circumf ei 



There is a true rsitio existing between tlie radius and tlie quadrant of the 
circle, and it can be foiind as truly as the hypotenuse of a right angle 
triangle when the two sides are known. Tig. 1, Theorem First, and the fol- 
lowing example worked out to fonr decimal places will fully explain. 

I submit this proposition : 

The square of the sum of 
the two sides AC and BC is 
to the difference of tlieir 
squares (which is square of 
radius) as tlie sum of tlie two 
sides AC and BC is to tlieir / 
difference. Then : 

To find the quadrant BEC ', 
add BD square -f DC square \ 
— EF square to the square of 
the sum of the two sides AC 
and BC ; for want of a better 
term, call it the square of the 
curve. 

Solntion of tlie proposition to four dc(;inial places, 
AC= .50 
BC= .70T1 




13071 
84491' 
24142 
1.2071 

1.45709041 square of the sum of the two sides AC and BC. 
Find BF by taking j-.the square of radius AB = ,5 X .5 = '-^Z =.125 
VTl35l_,.3535 ' 
9 

65J~350 
335 

ro3j^5"oo 

2109 
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Then BD equai-G + DC square = .50 

- .3535 



.1465 = EF 
.1465 
7335 
8790 
5860 
1465 



.03146225 

BD sqiiare + DC square = ^50 

~ EF square = .03146335 
.47853775 
TliG square of the sum of the two other sides — 1.45709041 
+ BD square + DC squaJ-e — EF square = .47853775 

, 1.93563818 

VI. 93562816 [1-3913 sum of the two Sides. 

■ 23J~93 



■ 3431 
3781 J 3528 
2781 
74716 
The square of the sum of the two sides AC and BO— 1.45709041 
+ BD square + DC square — EF square = .478 53775 

"1.93563S16 
Then sq. of sum of 3 sides : sq. of radius ; ; sum of 3 sides : diff. of 2 si 
l.i)35fi381C : .25 : : 1.3913 : .1796 



.347800000 L-1796 
.193562816 



Sum of tlie two sides, .... 1.3913 

Difference of the two sides, . . .1796 

2J 1.3116 



Quadrant of circle, 7854 

4 

a. 1416 
By calculating this proposition to fifteen decimal places the result will 
8 3.1419413724. 
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Rule far Demonstrating First Proposition 

To tlie square of the sum of radius and diagonal 
add iwice the square of radius minus half the 
square of the difference between radius and diagonal . 
'or square of the curve). 

THEN the sum of the squares will le to the dif- 
ference of their squares {which is square of radius) 
as the sum of the two sides is to their difference; 
then suMract the difference from the sum of the 
two sides, divide ly two, and add the difference. 
The result will ie the quadrant of the circle. 

The circumference of the ellipsis 
can he calculated hy the same 
Theorem. 

For example, take 13 for gi'eater radius and 3 
for minor radius. 
IS X IS = 144 
3X S _^ 

V148 = lS.165o3o06059 = the diiigoiml. 



14.16652506059^ = 
200.6631003433033331711481 - aqnare of siim of 
47. 65685434961348803743 [radiuB and diagonal. 
348.318a64491816811:a085681 

V348. 3 1895449181681 13085681 = 15.7581398093 
Add twice the mean square of the greater 
radius and the minor radius 3 X 13 X 3 = 48 — half 
the squaj'e of the diflereuce between the minor 
radius and its diagonal. 3x3 =4 x 3 = 8. 
V8 = 3.8384371346 — S =.8384371346' = 



34314575038651196368 (half square of difference) 
Subtract this from 48 and result will be 

47. 6568543496 1348803743 =Bq. of the curve. 
Sq. of sum of 3 sides+sq. of curve : 
Bq. of their difference (which is 
sq. of greater radius) : : sum of 3 
aides : difference of 3 sides 
348.318954491867 : 144 : : 

15.7581393093 : 9.1381345633 



15.7581393093 

= 9.1381345633 

3 J 6.6200047470 

3.3100033735 



13.4481369358 



Answer. 49.7935477433 
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To make this solution of the question better understood, take tlie same 
example where 12 is the greater radius and 3 is the minor radius, as in Fig. 5. 



AH=12 

A0=: 3 

13x12=144 



)=T>iiigonal ol the smaller 
radius. 



EF=:One-lialf of difference 
diagonal and smaller radius. 



V148 1^13.165525 



241 J 400 
241 
2436 J 15900 
14556 
24335 J 13MO0 
131635 



HO=:The quadrant of tbe circum- 
ference. 



3433104J 123139600 



70837635 
70837635 
84993150 
14165535 
56663100 
14165535 



348.318953=3nni of squares of two sides. 



^348. 318953 Ll5.758139=eum of the sides. 
1 
15 J 148 



307 J 3331 
2149 



3145 J 18389 
15735 



31516269 J 391903100 
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Find diago 

AB=2x3=4 
AC=3x3=:4 

"8 


■nal BC Fig. 5. 

v'"l 2. 828427 

48 J 400 
384 

563 J 1600 
1124 

5648 I 47600 
45184 

56o64J 241600 
226256 


Diagonal 3.838427 
-Radius 3. 




.838427 
.828427 




5798989 
1656854 
3313708 
6637416 
1656854 
6674163 




565682 J 1534400 
1131364 

403036 

=48. 

- .343145 




3 J .686291294339 


12X3=24X2= 


.343145647164: 
square of diff 
diagonal and r 


47.656855 
Then 248.318953 : 144 :: 15.758139: 
144 

63033556 
63032556 
15758139 


9.138134 



3369.173016 
348.318963 J 3369.173016 [9. 138i:i4 indifference of two sides. 



946954370 
744956859 



3 J 6.620005 



13. 448136= quadrant 

._ ^ Eind 

49. 793544= circumference 



i'i 



the ellipsis whose greater radius is 13 
and whose minor radius is 2. 
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After calculating the area of the circle and its cireunifevence according 
to First Theorem (Fig- 1), and also calculating the circumference of the 
ellipeiB according to the same Theorem (Fig. 5), getting a little greater 
answer than is given in geometry, I made a carefnl calculation by approxi- 




mation, taking a six-sided polygon inside of a circle whose diameter is 1 
(rig, 7), being divided into six segments, each and every aide being equal 
to radins. Then DC =.5x6=3, aa per table of answers of subdivisions of 
Bides calculated up to the sixteenth division .000007989482743x393316 
{number of sides)=3. 141593446271488. 

The remainder vanished after the sixteenth subdivision. 

As all areas. having like sides wre in proportion to the squares of such 
like sides, so would all losses or remain^rs ie in proportion to the squares 
of such sides. Look on table of answers up to the nineteenth subdivision 
calculated to fifteen decimal places. (Table A.) To the right I have 
carried out ten places more, calling them remainders or losses. 

Table B will show calculations of the same. 

By taking the seventeenth subdivision for the first term, calculating 
all the losses from Table A in the remainder column, adding them up I 
find ,0000000000758537031130600, as this is the loss in calculating one side, 
there being 786433 X .0000000000758537031130600= 



3,141593446371488 ■ Answer at sixteenth subdivision. 



3. 141651 1003645 1 745320993 



If I had taken the eighteenth subdivision for the first term, the sides 
would have been doubled and the sides would have been diminished almost 
one-hali, which would have increased the losses almost four times^ so I 
will multiplv 

.00005865399302945320992 by 4 



3.141827063243605 



This answer is obtained on the theory of obtaining the result by ap- 
proximation, and I give it as evidence of the correctness of Theorem 
iHrst, Fig. 1. 
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SECOND THEOREM 

I Imve lound another solution of the same question, which I will 
endeavor to explain by calling attention to Kg. 6. 

Taking a circle wliose diameter is 1, construct a 
square AB toaciilng the circle, each side of the square 
being equal to the diameter. Then constnict a minor 
square within the circle marked GF Fig. 6. 

Then VAB X G-F = the quadrant of the circle. Multiply 
the quadrant of the circle OCCC hy AB and the result 
obtained will be the area of the circle. 




I find by inspection that six- sixteenths oi 1 square (or outside square) 
=.375 square, which is a little too email by a little over .005, This differ- 
ence ia found by calculating the difference of the squares. 
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The question arises why the factors § and f are used to obtain the fore- 
going difEerence. A circle whose diameter is 1 will haye a radius =.5j 
and the square of radius— .25. Suppose the same diameter 1 is taken, 
Let .375 = smaller radius and 

" .625 = greater radius. 
Then .375 X.635 =.334375 = square of meu,n radius. 
Then .25 —.334375 =.015625 = i BC square. 
(Pig. 7) .^ 
4 
Then the square of the raidius of a perfect circle being ,25, is to 
the square of the mean radius of the imperfect circle as the difference 
between the squaies of the radius of the perfect circle and the imperfect 
circle (.234375) would be to the imperfect circle's difference, or ratio. 
Then .25 : .234375 : : .015625 : .01464-84375 

.015635 .2oJ .003 663109;! 75 [. 0146484375 

35 

1171875 

468750 116 

1406350 100 

1171875 -fT-g 

234375 III 



Then tiie mean between these two differences or ratios 
.01 5625 X ■0146484375 -.0003288818359375 
Then V-0002288818359375=. 01512884119612372207 
The mean square of the two ratios or difference 
.01512884119612273207-^16 = .000945553574757670 
add .0625 

.06344555357475767 

6 

.38067331544854603 Area of inside square 
as in former example. 
I calculated the six-sided polygon inside of a circle whose diameter is 1 
to over three million sides, and by bringing up the losses I find a result 
of 3.1418 -[-. But the two foregoing Theorems or Propositions are not by 
Approximation and are either true or false. I believe them to be true 
and correct. 

EEENBZEE, EESKINE WALLACE. 
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